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FOREWORD
\

Many machiae dishwashing compounds are formulated with organic chlorine-
releasing compounds end contain from 1 to 2 percent available chlorine.

The use of such compounds is said to prevent stain bulld-up on tableware and
to assist in the removal of protein-type soils.

N
This progrem was conducbed under Production Zngineering, 728012.12.
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1. ASSTRACT
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vailable chlorine. The active chlorine in dishweshing solution is sald to prevent
tain build-up on tableware and to assist in removinog protein-type soils,

In tests conducted on chiorinated dishwashing compounds in Army mess halls, the
active chlorine completely disappeared from the wash sclution after cbout one-balfhowr o
ration, even though the solution strength was malntained by tbe regular addition of
ishwashing compound. laboratory tests shcwed that this lozs iz available chlorine 48
ttributed, at least in pert, o a reaction between the chlorine and oxidigable food

soils.

In the sbseunce of an oxidizabls food sail, the soiutions of sll of the dishwashing
ompounds tested were stable (only a slight 2 ..s 1n availsble cblorine) under the test
onditions of high temperature (65°.) and vigorcus agitation. However, when smail
smounts of salsd dressing (170 ppn) wers dispersed in dishwashing solutions, all of the
dishwvashing compounds showed a rapid depletion of available chlorine. To benefit from
the use of s chlorinated dishwasbing compound end to prevent tne rapid depleticn of
available chlorine bv a resction with di mersed food soil, 1t ig necessary to thoroughly

chlorinated dishwashing compounds do not sufficiently emphasize this precaution.
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in tests conducted on chlorinated dishwashing cowpounds in Army mess
halls, the sctive chlorine completely disappeared from tne wvash solu.ion
after about one-hals hour of operatior, evsn though the solution strengtn
vag maintained oy the regul bg compound. Laboratory
teats showad that thig loss in availsble chlorine ia attributed, at least in
part, to a reaction between the chlcrine and oxidizable food soils.

In the absence of an oxidizable food 8oll, the solutions of all of the
dishwashing compounds tested were stable (only » slight losg in available
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dispersed in diehwashing solutions, all of the di
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THE EFFECT OF FOOD SOILS ON THE STABILITY OF CHLORIFATED DISHWASHING COMPOUNDS

Introduction

(ne of the federal specification mechins dishwashing compounds and many
of the comnmercial producis contein from 1 to 2 percent available chlorine.
Thess dishvashing cetergents contain organic chlorine-releasing compounds
such as trichloromelanine, dichloro-dimethylhydantoin and sodiuwm diehluro-
isceyanurate. According to the menufecturers, the active chlorine in
dishwashing solutions provides & bleaching action to prevent stain builc-up
on tableware and assists in removing protein-type eoils by oxidizing them
to weter-soluble amino acids.

Natick Laboratories personnel c¢conducted dishwashing e.ts in Army
mess halls on chlorinated dishwashing cowpounds. On saveral occesions,
they reported a complete disappearance of active chlorine fram the solution
aftter avout one~hal” hour of operation, even though regular additions of
dishweshing compound were made to maintain the dishwsshing solution at the
desired comcentration. This lcss in avalladle chlorine wae atiributed,
at least in part, to the reaction of chlorine with oxi'lzable food zoils
in the dishwashirg solution.

Tests wore performed to determine the approximate rate of reaction.
Experimental Work and Piscussiorn of Results

Four coneercial asnd two specification dishwashing ccmpounds were
anelyzad for availabis chiorine according to procedurs 1 of the Appendix.
The results are shown in Table I. One cf the specification products
(Compound Fo. 6) was not suitable for further testiag because of 1ts
very lov available chlcrin. content (C.1%). The remaining five compounds
were evaluated for solution heat stability.
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TABLE I

CHLORIMATED DISHWASHING COMPOUNDS TESTED

Dishwashing Compound

Type of

3 Code No. Ccomercial or Water Fcr
é (1[ Specification Intended Use
3 1 Comrsrcial Hard
3

2 P-D-435 Soft

3 Comrercial Soft

L Comnercial Soft

5 Commercial Sots

6 P-D-435 Seft

pd e i

Analytical Data

Alkalinity
As RA20
Perecent

32.5

32.0

24,0

l‘h 0,4

hi.k

36.7

(1) Sae Code Sheet for Identification of Dishwashing Compound

Aveilsble
Chlorine
Percent

2.3

1.8

1.1

1.3

1.2
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Conclusions

Manufacturers of comeerclal dishwashin, compounds have stated that
chlorine-releasing compnunds in a dishwashing compound remove or prevent
ths %wuild-up of stains on tablevere and aseist in the removal of soil by
oxi¢ ting protein-type soils to water~soluble amino acids. To fulfill this
function, the amount of oxidizable food soils suspended in the dishwashing
solution muat be kept at a low level to prevent the rapid depletion of
available chlorine by weaction with this dispersed food soil. To accomplish
this, it is necessary vo thoroughly pre-flush the tableware befora it is
placed in the dishwasher. If this is not done, the use of & dishwashing

campeund with a chlorirated ingredient is not worthwhile and represents
a waste of materiel.
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]t Appsndix - Anslyticel Procedures

Amalysis for Available Chlorime

- Standard Test No. 50-B-100 - Monsauto Chemical Corpany

JODOMETRIC METHOD

A. SCOPE AND DISCUSSION

The determination is carried ouc oy an iodaretric method with
titrstion to a starch end point with sodium thinsulfate solution.

B. EQUIPMERT
(l) 0 ml. burette

(2) 250 ml. Erlemmeyer flacks (500 ml. Erlemmeyer flasks)

O TS TR TR R TR T RO R

(3) 100 ml. graduate cylinder {25Q ml. graduste cylinder)

{4) 10 ml. gradnate cylinder (25 mi graducte cylinder)

(5) Magnetic stiirrer

(6) Tetion-covered stirring bar
(7) Dtstilled water wash bottle
(8) Apalytical balance

C. REAGENTS

TR E R TR R VAT S B o5 A, AP ST

(1) 0.1 N. standard sodium thiosulfate solution
(2) 3% potassium iodide solution (iodate free)
(3) 2 N. sulfuric acid

(%) 1:1 sulfuric acid (Equal parts by weight HySO4, sp. g. 1.84,
and distilled water)

(5) Starch indi:a*or solution

{6) Reagent grade potassium dichromate, KyCry07

A Y S Sl RO o .-l e . 5. BN e - . P

(7) Boric acid, H3BO3

(8) Sodium tetrusborate, Na53),0¢ . 10H50
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D. PREPARATION AND STARDARDIZATION OF SCLUTIONRS

(1) Prsparstion of 0,1 % Sodium Thicsulfate Solution

Clean & l-liter glassstoppered bottle with cisaning solution and
rinse thoroughly. Add 1 liter of distilled water to bottle. Add 25 grems
reagent grade scdium thiosulfate crystals, Nay5,0, « 54,0, and 2-3 grems
borax crystsls. (Borax is added as a presemtivé and makes a fairly
stable solution.) BStorper the bottle and shaks until all the solid ls
dissolved.

(2) Standardization of 0.1 M Sodium Thiosulfate Solution

Accurately weigh out threes portions of about 0.2 grams of potassium
dichromate, K,Cro07. Transfer each sample to a 500 ml. Erlemmeyer flask
and dissolve In 100 ml., 2 N. sulfuric acid. (Prepare acid by adding 30 ml.
concentrated HpS80y to 500 ml. of distilled water,)

Add to each solution in small portions and with constant swirling,
2 grams powdered sodium bicarbonate and then pour in a solution of 10 graws
iodate-free potassium lodide dissolved in 10 ml. of water. (The carbon
dioxide evolved displaces air, therety preventing air oxidation of lodide
ion in the ac.id solutions) Swirl gently tc mix, but avoid vigorous agitation.
Use the specified weight of NaHCO; and allow to stand 5-10 minutes. (Time
must be allowved for complete reaction. longer standing 1s undesirable
because of the possibility of air oxidation. )

D:lute each solution to 350 ml. (the final coaceniration of acid
is aboul O.4 F) and titrate with thiosulfate solution until the brown
color of iodine begins to fade; then add 3-5 ml. of starch solution
and complete the titration. At the end point, the blue color of starch-
iodine disappeacs leaving the green color of the chromic ion.

From the weight of the dichromate used and the volume of
thicsulfate, compute the normality of the iatter. Average the three values
obtained.

N= _ vt. K2Crp07 ig.)
0.0450k x volume thiosulfate soluticn (ml.)

{J)Freperation of Starch Indicetor

Stir 1-2 grams soluble starch with cold water to make a thick paste.
Slowly pour this peste into 10C ml. of boiling water 1n which 1 gram of
boric acid crystals has becn dissolved. Continue boiling for L minuts,
tken cool, aud store in a stoppered bottle. Discard the preparation when it
becames clowdy or vhen it begins to give a reddish color with iodine.
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E., PROCEDURE

(1) Analysis of Dishwashing Compoun:'s

Using the analytica’l balance, weigh a 10-gran sample of dish-
washing compound to the nearest 0.1 rg. and transfer quantitatively to a
clean, dry 300 ml., Erlemmeyer flask c ontaining a Teflon-covered gl.oring
bar. AcCd 250 ml. of 3% potassium icdide solution to the fiask and
rinss down the walls of the 1lask with sbout 5 ml. water. Place the
flask on a magnetic stirrer and stir until the saumple is Cissolved. Then
ndd approximately 50 g. of crushed ice to cool the solution. Add alowly
25 ml. of 1:1 sulfuric acid. Titrate with O.1 ¥. scdium thiosulfete to
a light yellow color. Add starch indicator tu give a deep purple color
and continue to titrate slowly until the color just disappears. Record
the volume of sodium thiosulfaie solution used and caiculate ths atail.
able chlorine level according to the following formula:

% Available = p), thiosulfate x N. thiosulfate x 0.03546 x 100
Chlorine wt. sample (g.)

The average available chlorine cortent is determined from three
replicate samples,

(2) Analysis of Dishwashing Compound Solutions

Using & 200 ml. volumetric flask, transier 200 mls. of
dishwashing sclution to a 300 ml. Erlemmeyer flask containing 2 magnetic

stirring bar. To this flask add approximately 0.1 gram of potassium iodide

crystal and 2 ml, of glacial acetic acid. B8tir to dissolve and titrate
solution with 0.1 N. sodium thiosulfate sclution until ysllow coler starts
to fade. Add sbout 1 ml. of starch indicator solution and titrate to the
fade out of blue color,

% Available = 3], Thiosulfste x N. Thiosulfate x 0.03546 x 100
Chlorine 200

prm Avaiiable = 4 gygilable chlorine
Chlorins .0001
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Ceapound

Code No.

CODE SHEEY

Dishweshing Compound Identificatior Code

Trads Kame
or
Bpecification

IMPACT

P-D-435
FSN 7930-985-6905

Kloro=-Knl.

Score

Acclaim

P-D-435
FSN 7930-485-6905

For Use in Manufscturer
Hard or oxr
Soft Wete: Campound
Eard Economics Leboratory, Inc.
Soft Washington Chamical
Sales of Maryland
Soft DuBois Chemical Co.
Soft Econozics Leboratory, Inc.
Boft Econocaics Laboratory, Inec.
8oft Washington Chemical

fi2les of Maryland
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